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In the Claims 

1 . (Currently Atnended) A method for dewateriag biological sludge that has been digested 
by a themiophiUc digestion process at a tcmpc-ratui - c grcalef tltmi about 1 15°F , comprising: 

a. adding a polymeric quaternary ammonium compound^ as primary component, to the 
biological sludge; and 

b. adding a polyacrylamide to the biological sludge; 

such that any combination of the polymeric quaternary ammonium compound and of the 
polyacrylamide enhances dewatering of the sludge. 

2. (Previously Amended) The method for dewatering biological sludge according to claim 
1, wherein the polymeric quaternary ammonium compound is from the di-aUyl di-methyl 
ammonium chloride (DADMAC) family. 

3. (Previously Amended) The method for dewatering biological sludge according to claim 
1, wherein the polymeric quaternary ammonium compound is epichlorohydrin di-methyl 
amine (epi-DMA). 

4. (Currently Amended) The method for dewatering biological sludge according to claim 1 , 
wherein the polymeric quaternary ammonium compound is added directly to the sludge and, 
vtpvm following the formation of microflocs of the sludge h-om the addition of the polymeric 
quaternary ammonium compound, whe re in the polyacrylamide is a ca t i on ic poly ac i' y lam id e 
mtd is added to f o rm a fl o e tl^a t dcwatc r s th e kludge . 

5. (Currently Amended) The method for dewatering biological sludge according to claim 
4, wherein the polymeric quaternary ammonium compound and the cationic polyacrylamide 
are in an approximately 1 : 1 ratioj with the cationic polyacrylamide having a higher molecular 
weight than the polymeric quaternary ammonium compound does. 
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6. (Previously Amended) The method for dewatering biological sludge according to claim 
4, wherein ratio of the polymeric quaternary ammonium compound with respect to the 
cationic polyacrylamide ranges from about 1 : 1 0 to about 20: 1 . 

7. (Previously Amended) The method for dewatering biological sludge according to claim 
4, wherein the polymer concentration to soUds ratio of total polymer dosage requirement in 
relationship to percentage of solids component of the sludge is between about 50 ppm:l 
percent and about 300 ppm:l percent. 

(Previously Amended) The method for dewatering biological sludge according to claim 

I, wherein the polymeric quaternary ammonium compound is added directly to the sludge, 
in an amount sufficient to cause formation of a cationic overcharge within a developed 
microifloc system, wherein the polyacrylamide is a anionic polyacrylamide added for final 
floe formation, 

9. Cancelled 

10- (Previously Amended) The method for dewatering biological sludge according to claim 

8. wherein the polymeric quaternary ammonium compound and the anionic polyacrylamide 
are in an approximately 10:1 ratio, with the anionic polyacrylamide having a higher 
molecular weight than the polymeric quaternary ammonium compound. 

I I . (Original) The method for dewatering biological sludge according to claim 1 0, wherein 
the anionic polyacrylamide is about 40% anionic. 
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1 2 . (Previously Amended) The method for dewatering biological sludge according to claim 
8, wherein ratio of the polymeric quaternary ammonium compound to the anionic 
polyacrylamide ranges from about 1 : 10 to about 20; 1> 

1 3 . (Previously Amended) The method for dewatering biological sludge according to claim 
8, wherein polymer concentration to solids ratio of total polymer dosage requirement in 
relationship to percentage of soUds component of the sludge is between approximately 50 
ppm:l percent and approximately 300 ppm:l percem. 

14. (Original) The method for dewatering biological sludge according to claim 1, wherein 
the biological sludge is mixed with primary sludge. 

15. (Currently Amended) A composition comprising biological sludge according to claim 
L. that has been digested by a thermophilic digestion process at a t emperatiu ' C gi - ca t cr t han 
about IIS'^V, comprising polymeric quaternary ammonium compound, as primary 
component, and polyacrylamide, said components being present in the composition in a ratio 
to enable dewatering of the biological sludge. 

16. (Currently Amended) The method for dewatering biological sludge according to claim 
1, wherein the polyaeiylamide and the polymeric quatematy ammonium compound is used 
in solution or in dry form. 

17. Cancelled 



18. Cancelled 
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19. (Previously Amended) The method of claim of claim 1 6 wherein the p oly aery lam ide JS 
cationic or anionic. 

20. (Previously Added) The composition of claim 15 wherein the polyaciylamide is cationic 
or anionic. 

21. Cancelled 

22. (Currently Amended) A method for treating a sludge comprising water and solids, 
wherein the solids comprise thermophiles, wherein th e ilicunoplnle^ civmpriscb/tct cria Uvirtg 
at a tcmpcra^ t iirc gi^alcr than about 11 5 "T, the method comprising: 

contacting the sludge according to a technique selected from a group of tec hniques 
including: contacting with a polymeric quaternary ammonium compound and §^9^g with a 
polyacrylamide to form a treated sludge; 

wtrei c iii tli c and contacting of the sludge with tli e polyaciylamiUL- and polymeric 
quat e rnary ammaolum c o n^ptmud is aimultancou&, or the contrac tin g o f t h e sludg e first 
with the polymeric quaternary ammonium compound and then with the polyacrylamide. 

23. Cancelled, 

24. (Previously Added) The method of claim 22, wherein the polymeric quaternary 
ammonium compound compromises a molecular weight in the range of about 500,000 to 
about 3,000,000, and the polyacrylamide comprises a molecular weight in the range of about 
5,000,000 to about 15,000,000. 
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25. (Previously Added) The method of claim 22, wherein the polymeric quaternary 
ammonium compound is added in amount sufficient to form microflocs of the thermophiles; 
and wherein the polyacry lamide is added in amount sufficient to agglomerate the microflocs 
into f[ocs for de watering. 



26. (Previously Amended) The method of claim 25, wherein the polymeric quaternary 
ammonium compound comprises at least one selected from the group consisting if di-aUyl 
di-methyl ammonium chloride (DADMAC) compounds and epichlorohydrin di -methyl 
amine (epi-DMA). 



27. (Previously Added) The method of claim 25 , wherein ratio of the polymeric quaternary 
ammonium compound to the cationic polyaciylamide is in the range of about 1 : 10 to about 
20:T 



28, (Previously Amended) The method of claim 25, wherein a concentration of quaternary 
ammonium compound and polyaciylamide to the percentage of solids in the sludge is in the 
range of about 50 ppm:l percent to about 300 ppm:l percent. 



29. (Previously Added) The method of claim 22, wherein the polymeric quaternary 
ammonium compound is added in an amount sufficient to cause formation of the thermophiles 
into a developed microfloc system having a cationic overcharge, and wherein the anionic 
polyacrylamide is added for final floe formation. 



30. (Previously Amended) The method of claim 29, wherein the polymeric quaternary 
ammonium compound comprises at least one selected from the group consisting if di-aUyl di- 
methyl ammonium chloride (DADMAC) compounds and epichlorohydrin di-methyl gjtnine 
(epi-DMA). 

Amendment To Final 

Page 6 of 34 

PAGE M/60'RCVDAT11/10(20034:14:37PM[Eastem Standard Tinel'SVR:Ua>TO€FXIff-li1'DBIS:8/2Mi7'CS 



ll/lS/2aB2 15 : 59 3728667787 



ROBINSON POST 



PAGE 



31. (Previously Added) The method of claim 29, wherein ratio of the polymeric quaternary 
ammoniura compound to the cationic polyacrylamide is in the range of about 1 : 10 to about 
20:1. 



32. (Previously Amended) The method of claim 29, wherein total concentration of quatemar>^ 
ammonium and polyacrylamide to the percentage of solids in the sludge is in the range of 
about 50 ppm:l percent to about 300 ppm;l percent. 



33, (Currently Amended) A method for treating a sludge comprising water and thermophiles, 
■ whcrftin i hc tlT i Miuophilcs comprise bacteria Uving at a t emperature gicat^r t hmi a bo ut U S '^F, 
the method comprising: 

adding to the sludge a polymeric quaternary ammonium compound. 



34. (Currently Amended) The method of claim 33, wherein the polymeric quaternary 
ammonium compound comprise a molecular weight in the ran ge of greater than about 
5,000,000. 



35. (Previously Amended) The method of claim 33, wherein the polymer is added in an 
amount sufficient to form microflocs of the thermophiles. 



36. (Previously Amended) The method of claim 35, wherein the quaternary ammonium 
comprises at least one selected from the group consisting of di-allyl di-methyl ammonixim 
chloride (DADMAC) compounds and epichlorohydrin di^methyl amine (epi-DMA). 
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37. (Previously Amended) The method of claim 35, wherein a concentratioi) of polymer to the 
percentage of solids in the sludge is in the range of about 50 ppm:l percent to about 300 
ppm; 1 percent. 



38. (Previously Amended) The method of claim 33, wherein the polymer is added in an 
amount sufficient to cause formation of the thermophiles into a developed microfloc system 
having a cationic overcharge, and wherein the anionic polyacrylamide is added for final floe 
formation. 



39. (Currently Amended) The method of claim 38^ wherein the quaternary ammonium moity 
moietv comprises at least one selected from the group consisting of di-allyl di-methyl 
ammonium chloride (DADMAC) compounds and epichlorohydrin di*methyl amine (epi- 
DMA). 



40. (Previously Amended) The method of claim 3 8, wherein a concentration of polymer to the 
percentage of solids in the sludge is in the range of about 50 ppm. l percent to about 300 
ppm:l percent. 



41, (Currently Amended) A sludge composition comprising: 
water; 

polyacrylamide; 

a polymeric quaternary ammonium compound; and 

solids comprising thermophiles , whcicin tlic t hciwiophiks comp il sc bj i^ i u la 11 Aug jt 
tcmpcrat^l L ^ gieaC c i tliaii ab o ut l i 5^F . 



42. Cancelled 
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44. (Previously Amended) The sludge of claim 41, wherein the polymeric quaternary 
ammonium cotxipoxind comprises at least one selected from the group consisting of di-allyl 
di-methy 1 ammonium chloride (DADMAC) compounds and epichlorohydrin di-methyl amine 
(epi-DMA). 



45, (Previously Amended) The sludge of claim 4 1 , wherein ratio of the polymeric quaternary 
ammonium compound to the polyacrylamide is in the range of about 1 ; 10 to about 20: T 



46, (Previously Amended) The sludge of claim 4 1 , wherein a concentration of quaternary 
ammonium compound and polyacrylamide to the percentage of solids in the sludge is in the 
range of about 50 ppm:l percent to about 300 ppm:l percent. 



47. (Previously Added) The sludge of claim 4 1 , wherein the polymeric quaternary ammonium 
compound comprise a molecular weight in the range of about 500,000 to about 3,000,000, and 
the polyacrylamide comprises a molecular weight in the range of about 5,000,000 to about 
15,000,000. 



48. (Currently Amended) A sludge composition comprising; 
water; 

polyacrylamide; 

a polymeric quaternary ammonium compound; and 

solids comprising microflocs of thermophiles whc^icin ihu lliciin u phil e s c o mpris e 
bac t eria livUig at l e mpcratui c s greatct than ab o u t ll^^V , 
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49. Cancelled 



50. Cancelled 



5L (Previously Amended) The sludge of claim 48, wherein the polymeric quaternary 
ammonium compound comprises at lea^t one selected from the group consisting of di-allyl 
di-methyl ammonium chloride (DADMAC) compounds and eplchlorohydrin di-methyl amine 
(epi-DMA). 



52. (Previously Amended) The sludge of claim 48, wherein a ratio of the polymeric quaternary 
ammonium compound to the poly aery lamide is in the range of about 1 ; 10 to about 20: 1 , 



53, (Previously Amended) The sludge of claim 48, w^hcrein a concentration of quaternary 
ammonium compound and poly aery lamide to the percentage of solids in the sludge is in the 
range of about 50 ppm:l percent to about 300 ppmil percent. 



54. (Previously Added) The sludge of claim 4g, wherein the polymeric quaternary ammonium 
compound comprise a molecular weight in the range of about 500,000 to about 3, 000, 000, and 
the polyacrylamide comprises a molecular weight in the range of about 5,000,000 to about 
15,000,000. 
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55. (Currently Amended) A sludge composition comprising: 
water; 

polyacrylamide; 

a polyitieric quaternary ammonium compound; and 

solids comprising an agglomeration of micro floes of thermophiles wherein the 
tlicmiophilcj^ cmiipri&c bac tt M ' ia l iving at li^nipciAtuieis gi - cgitc r llmx about 1 l5"r . 



56. Cancelled 



57. Cancelled 

58. (Previously Amended) The sludge of claim 55, wherein the polymeric quaternary 
ammonium compound comprises at least one selected from the group consisting of di-allyl 
di-methyl ammonium chloride (DADMAC) compounds and epichlorohydrin di-methyl amine 
(epi-DMA). 



59. (Previously Added) The sludge of claim 55, wherein a ratio of the polymeric quaternary 
ammonium compound to the cationic polyacrylamide is in the range of about 1 : 10 to about 
20:1. 



60, (Previously Amended) The sludge of claim 55, wherein a concentration of quaternary 
ammonium compound and polyacrylamide to the percentage of solids in the sludge is in the 
range of about 50 ppm:l percent to about 300 ppm:l percent. 
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6 1 . (Previously Added) The sludge of claim 55, wherein the polymeric quaternary ammomium 
compound comprise a molecular weight in the range of about 500,000 to about 3,000,000, and 
the polyacrylamide comprises a molecular weight in the range of about 5,000,000 to about 
15,000,000. 

62, - 66. Cancelled 

67. (Currently Amended) A sludge composition comprising: 

water; 

thermophiles; wh ere in the tl i cm iop hil e s comprise b act er ia living at t empe r atures 
a polymeric quaternary ammonium compound. 

68. (Currently Amended) The sludge of claim 67, wherein the quaternary anrnionium moity 
moiety comprises at least one selected fi-om the group consisting of di-allyl di-methyl 
ammonium chloride (DADMAC) compounds and epichlorohydrin di-methyl amine (epi- 
DMA). 

69. (Previously Added) The sludge of claim 67, wherein the polymer is present in an amount 
sufficient to form microflocs of the thermophiics. 

70. (Previously Added) The sludge of claim 67, wherein the polymer is present in an amount 
sufficient to cause formation of the thermophiles into a developed microfloc system having 
a cationic overcharge. 

71 . (Currently Amended) The sludge of claim 67, wherein wh e rein the polymeric quaternary 
ammonium compound comprise a molecular weight in the range of at least about 5,000,000. 
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